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LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Nature. 
No notice is taken of anonymous communications.] 

Science and Government. 

No one will contest the principle that it is in every way 
desirable that the State should support liberally such kinds 
of scientific work as are beyond the means of private 
institutions or individuals. It is, for example, a scandal 
that the relatively small sum is not forthcoming which 
would bring our Ordnance Survey into touch with modern 
geodesy ; but the importance of such matters will not be 
appreciated until the literary atmosphere in which our 
statemen and. officials are reared is penetrated by a scien¬ 
tific way of thinking. Nor is there at present any widely 
spread educated opinion which might react on the Govern¬ 
ment. A member of.the House of Commons stated in his 
place that the sooner coal is exhausted the better, as 
electricity will do its work. One of our important journals 
thinks it plausible that the Jamaica earthquake should 
have been predicted in Europe by the “ weather plant,” 
and that telegony may have some bearing on marriage 
with a deceased wife’s sister. 

But I am by no means convinced that the argumentum 
ad hominem contained in your issue for September 12 is 
very helpful. .Taking the revenues of the United States 
and of the United Kingdom as approximately equal, the 
disparity between an expenditure of (say) 2f and | millions 
on “ science ” is at first sight overwhelming; but a little 
analysis of the figures will, I think, put a somewhat 
different construction upon them. 

Of the total, the Department of Agriculture and that of 
Commerce and Labour take 2,107,670k, or say two 
millions. It is assumed that the whole of this goes to 
scientific work. It would be less inaccurate to describe 
it as applied to technical purposes; but even that would 
not quite correctly state the position. 

The United States Department of Agriculture publishes 
an annual report in a bulky volume. Its contents deal 
largely with purely administrative matters; the rest is 
mostly educational, even popular, and can scarcely be re¬ 
garded as adding much to agricultural science. Nor is 
it intended to do so. The object of the department is 
rather, to disseminate and apply existing knowledge than 
to add to it by advanced research. The explanation is 
obvious; agriculture is the fundamental industry of a 
country which is still largely, in the condition of an un¬ 
developed estate, and cultivation is carried on by a popula¬ 
tion which is to a considerable extent only imperfectly 
instructed in the art. Agriculture in the United States is 
far from having reached its intensive stage; this may be 
illustrated by the fact that while the mean production of 
wheat in the United Kingdom is thirty bushels to the 
acre, in the United States it is only thirteen. 

The expenditure of the United States Government on 
Agriculture is rather a political necessity than the out¬ 
come of sympathy for science. All other industries are 
protected by a tariff; but protection is useless for agri¬ 
culture which has to export its surplus produce, and it 
is probable that by restricting the imports by which the 
exported produce is paid for, protection diminishes the 
exchange value of what the farmer produces. The United 
States Government is therefore compelled practically to 
subsidise the farmer in various indirect ways—by the free 
distribution of seed, for example—as it cannot directly 
protect him. The writer in Nature has omitted to set 
out in comparison what is done for agriculture in the 
United Kingdom. The Board of Agriculture and Fisheries 
has a vote of 130,355k, and the Irish Department of 
Agriculture and Technical Instruction ..one of 190,146k, 
or 320,481k in all. Now the area of the United Kingdom 
is one-thirtieth that of the United States; but our'State 
expenditure is per square mile 45 times as great. It 
should be noted that this includes Kew and the Ordnance 
Survey. 

But this is not the only omission on the per contra side 
of the account which appears to, me likely to be extremely 
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misleading to foreign readers of Nature. I shall not 
attempt to make Table II. complete, as I have not the 
means at hand. But there is no mention of the Royal 
College of Science (including the School of Mines) in 
London or of the similar institutions in Dublin; one of 
the science museums, the Government Laboratory, the 
Standards Department, the Patent Office Library, the 
Oxford Forest School, the Botanic Gardefis at Edinburgh 
and Dublin, and the research work of the Local Govern¬ 
ment Board. Nor should the ethnographic department at 
the British Museum (Bloomsbury) be overlooked. 

The first three heads in Table I. represent what the 
United States Government does for pure, i.e. for non¬ 
technical, science. They amount to 382,690k, after deduct¬ 
ing the casual and temporary item of 250,000k for building; 
but a further deduction of 107,000k must be made for 
surveying public lands and forest reserves, as these are 
merely administrative services. This brings the expendi¬ 
ture on pure science down to 175,090k, an amount which 
does not strike me as anything to be particularly proud of. 

The fact is that the attitude to science of American 
statesmen is not very different from that of our own ; indeed, 
on the whole, I doubt if it be not even less sympathetic. 
The Smithsonian Institution has become an independent 
trust something like our British Museum, and the fact 
may be recalled that it owes its foundation to the munifi¬ 
cence of an Englishman. It is by no means liberally sub¬ 
sidised by the Government. Nor has the United States 
any national botanic establishment on the scale of Kew. 

What one would like to find imitated in this country 
is the noble idealism which impels those who are possessed 
of great wealth in the United States to place it at the 
disposal of the community for the advancement of learn¬ 
ing. Our own Royal Society might be entrusted with 
funds which it would know how to apply to purely scien¬ 
tific purposes. This would be more useful than giving of 
medals and scholarships to distribute. Our ancient uni¬ 
versities, Oxford and Cambridge, are in urgent need of 
endowments, which would enable them to strike out their 
own line unhampered by the purely educational aims of 
the colleges; but State aid dries up the streams of private 
liberality, and brings with it the cramping atmosphere of 
official supervision. W. T. Thiselton-Dyer. 

Witcombe, September 17. 


Sir W. T. Thiselton-Dyer agrees, at all events, that 
the attitude of British statesmen towards science leaves 
much to be desired. Statistics can, of course, be treated 
in many different ways, but, despite the criticisms in the 
above letter, the general conclusion of the article referred 
to remains substantially correct. The data are avowedly 
incomplete ; only those who have attempted to collate the 
material scattered throughout Government publications 
appreciate wholly the difficulty of the task. 

Although Sir W. T. Thiselton-Dyer maintains that but 
a small part of the grant to the U.S. Department of 
Agriculture is devoted to scientific research, the facts of 
the case seem to support the conclusions of the article. 
For the fiscal year ending June 30, 1905, the expenditure 
on investigation work alone, exclusive of the salaries of 
permanent officials, was at least 201,000k The annual 
report for 1905-6 of our Board of Agriculture and Fisheries 
on the distribution of grants for agricultural education and 
research shows that the grant for agricultural research 
amounted to 355k ! Since “ agriculture in the United 
States is far from having reached its intensive stage,” 
there is surely less need for grants in aid of agricultural 
research there than in this country. 

Grants to colleges and universities were omitted inten¬ 
tionally—and special attention was directed to the omission 
—since this subject has been dealt with so often in 
Nature ; consequently, the administration by the Board of 
Agriculture of- the Treasury grant for the purposes of 
agricultural education, much of the work of the Irish 
Department of Agriculture and Technical Instruction, the 
activities of the Royal Colleges of Science In London and 
Dublin, and the university colleges, fell outside the scope 
of the article. Had the subject of grants for higher educa¬ 
tional purposes been under consideration, an equally great 
disparity - between the amount provided from public funds 
in the United States and in this country would have been 
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exposed. The latest report of the U.S. Commissioner of 
Education deals with the year ending June 30, 1905. The 
total income for that year of American institutions of 

university rank, excluding benefactions, amounted to 

8,355,000!., an increase of 289,200 1. over the preceding 
year, and of this amount 23-6 per cent, was from State 
appropriations and 6*9 per cent, from Federal appropri¬ 
ations. That is, more than 2,506,500!. was provided from 

American public funds for higher education during the 

year with which the report deals. A very generous 
estimate of the amount provided here from public funds 
for higher education of every kind, including the Royal 
Colleges of Science of London and Dublin, the universities 
and the university colleges, would be to place it at a 
quarter of a million pounds sterling, so that the British 
case is in no way improved by importing the question of 
the amounts provided for higher education. 

Sir W. T. Thiselton-Dyer is doubtful only about the 
greater belief of American statesmen in the need for the 
introduction of scientific methods in the solution of 
problems of government, but of the need of scientific ways 
of thinking on the part of our legislators he is quite con¬ 
vinced, and that is really the important matter. 

A. T. S. 


The Interpretation of Mendelian Phenomena. 

Apropos Of the discussion on the interpretation of 
Mendelian phenomena, may I seek enlightenment on one 
or two points from your readers? Mendelian phenomena 
are possible only when reproduction is bi-parental. They 
cannot occur, of course, when it is parthenogenetic. I 
believe I am right in thinking that Mendelian workers 
suppose or hope that they have found a master key to 
the problems of heredity. Now, I am able to understand 
that the study of alternative inheritance may ultimately 
shed a light on the function of sex, but I find it difficult 
to conceive how it can shed a light on any other bio¬ 
logical problem of importance; for example, the problems 
of the alleged transmission of acquirements, of the causa¬ 
tion of variations, of the retrogression of characters Which 
have lost selection value, and of the mode of development 
(whether or not by the recapitulation of the phylogeny). 
All these problems are of at least equal importance to 
the problem of sex. I have sought information from my 
Mendelian acquaintances, but I am always told that we 
must await the accumulation of data—a somewhat 
Micawber-iike attitude, as it seems to me. I hope I make 
myself clear. The information I seek would be contained 
in the answer to the following question :—If Mendelism 
has a bearing on any biological problem save that of sex, 
what is that problem? If, as I anticipate, no one is able 
to name another problem, I venture to suggest that 
Mendelians are engaged in nothing more than the investi¬ 
gation of sex. 

Mendelian phenomena have been observed principally in 
crossed artificial varieties of animals and plants. Crossed 
natural varieties usually blend their characteristics. This 
is conspicuously the case with man, the animal who, so 
far as is known, has crossed more often than any other, 
and whose hybrids may be observed up to the tenth or 
twelfth generation in South America and elsewhere. It 
has been said that “ human skin-colour is the only 
character that is known to blend perfectly ’*; but this 
statement is certainly incorrect. With the exception of 
eye-colour, and possibly one or two other traits, such as 
the Mongolian eyelid, human hybrids appear to blend every 
character as perfectly as skin-colour. The transmission 
of no character is Mendelian. Thus mulattos have the 
black eye of the negro, and when they breed inter se con¬ 
tinue to reproduce it indefinitely. There is no segrega¬ 
tion. May I mention one other fact which is of con¬ 
siderable interest, but Which seems to have escaped the 
attention of Mendelian workers? Crossed artificial varie¬ 
ties ■usually reveal -latent characters in abundance. I am 
aware that the correctness of the term latency has been 
disputed, but -it will serve to indicate what I mean. So 
far as I have been able to ascertain, no single instance 
of a latent character resulting from the crossing of 
natural varieties has been recorded. Certainly crossed 
human varieties reveal no such traits. A very signifi- 
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cant passage bearing on this matter may be found 
in “ Animals and Plants ” (vol. ii., pp. 24-5). It would 
appear, then, that characters become latent only under 
conditions of artificial selection, that is, when mutations 
are selected. It has been maintained that nature also 
selects only mutations, but, to say the/least, this has not 
been demonstrated as yet. 

Bearing in mind, then, the facts that latent characters 
appear only when artificial varieties are crossed, and that 
crossed natural varieties usually blend their characters, the 
question arises whether Mendeijans, so far from investi¬ 
gating even the whole problem of sex, are engaged in 
anything more than the investigation of those abnormali¬ 
ties of sexual reproduction which occur under conditions of 
artificial selection. G. Archdall Reid. 

Southsea, September 17. 


On Correlation and the Methods of Modern Statistics. 

Prof. Karl Pearson’s letter in Nature of September 19 
gives me a welcome opportunity of explaining what was 
not intelligible in the condensed report of my remarks in 
the discussion at Leicester, on methods of modern 
statistics. 

Prof. Pearson communicated to the Royal Astronomical 
Society (Monthly Notices, May, 1906) a paper by Miss 
Winifred Gibson, giving an account of a research con¬ 
ducted in the statistical laboratory of University College, 
London. The first part of this paper discussed the rela¬ 
tion between parallax and magnitude of the stars. I con¬ 
fessed to some misgivings as to the astronomical value of 
the results, and raised two questions, first, as to the 
method, and second, as to the matter. 

Prof. Pearson thinks that I am on safer ground in the 
second than in the first. I will therefore examine first 
his reply to my second point, which was that the parallax 
material contained in Newcomb’s table (appendix to “ The 
Stars ”) is quite unsuitable for discussion by a general 
statistical method, since it relates very largely to stars 
selected for investigation because of abnormal proper 
motion. 

Prof. Pearson “ fancies that astronomers have been 
guilty of a considerable amount of circular reasoning. 
They start from the hypothesis that magnitude is very 
closely related to parallax. . . . The fundamental hypo¬ 
thesis that the brighter stars are much the nearer as yet 
awaits statistical demonstration. . . . Surely the hypo¬ 
theses of high relationships between magnitude and 
parallax and proper motion are of sufficient importance 
to deserve proof, rather than to be taken as axiomatic.” 
In this matter Prof. Pearson is under a misapprehension. 
Astronomers do not believe that magnitude is very closely 
related to parallax; very obviously it is not. But they do 
believe that parallax is somewhat closely related to proper 
motion. There are seventeen stars in the sky brighter 
than mag. 1-5, and their parallaxes have been determined 
with the heliometers at the Cape and at Yale. Here are 
the results. 

Seven have proper motions (on a great circle) less than 
o"-i per annum :— 



P.M. 

Parallax 

Mag. 

Canopus . 

O'OO . 

. O 'OO ... 

I ‘O 

Deneb . 

O'OO 

.. O'OO ... 

i *3 

Rige! . 

O'OI . 

O'OO ... 

0*3 

Betelguese . 

0*03 . 

.. 0*02 ... 

O’Q 

Antares. 

0*03 . 

. 0*02 ... 

i *3 

Acbemar . 

0*09 . 

. 0*04 ... 

0*5 

0 Centauri . 

0*09 . 

. 0-05 ... 

o*8 

Mean 

0-04 . 

. 0“02 ... 

o'6 

ix have proper motions 

between 

o"-i and i"o 

— 


P.M. 

Parallax 

Mag. 

Aldebaran . 

// 

0T9 . 

.. 0*11 ... 

I 'I 

Regulus . 

Ot 27 . 

.. 0*02 ... 

i *3 

Vega . 

0-36 

.. O'll ... 

O'l 

Capella . 

0-43 • 

.. 0*09 ... 

0*2 

Pollux . 

0^64 . 

.. 0'06 ... 

1*2 

Altair . 

0*65 . 

0*23 ... 

0' 9 

Mean 

0*42 . 

. O'lO ... 

08 
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